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BAKTHPIAKH MHNIITITIX: AITIOAOI'TA, HAOGOI'ENEIA

Bacterial Meningitis

Sources of infection

st common causative organisms
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Infection of
leptomeninges
IS usually
hematogenous
but may be
direct from
paranasal
sinuses, midd/
ear, mastoid
cells or CSF
leak from
cribriform
plate defect
or via dermal
sinuses




BAKTHPIAKH MHNIITITIX: KAINIKA YXHMEIA

“
Kernig's sign. Patient

supine, with hip flexed 90°.
Knee cannot be fully extended

Neck rigidity (Brudzinski's
neck sign). Passive flexion
of neck causes flexion of
both legs and thighs
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MHNITTITIAOKOKKOX (NEISSERIA MENINGITIDIS)




MHNITITIAOKOKKIKH MHNITTITIX

Neisseria meningitidis (Meningococcus)

Gram-negative diplococcus, capsulating with serotypes: A, B, C,
W135,Y and X (very rare)

Colonizes the nasopharynx of approximately 10% of the human
population (carrier state)

Spreads by respiratory or throat secretions (spit, kissing), and spread
is promoted by changes in housing and close quarters (soldiers,
college students)

Can invade healthy individuals to establish bacteremia and
meningitis; cases are typically sporadic (95%)

Outbreaks (5%) occur in close communities over a short period of
time and are caused by the same isolate.

Colonization involves pili and Opc/Opa proteins, invasion requires
capsule and factor H binding protein (fHBP), molecules that are
antigenically variable

Meningitis is a severe disease with high case fatality (up to 15%) and
long term disabilities (retardation, loss of limb) in survivors (15-30%)




MHNIITTITIAOKOKKAIMIA




XYNAPOMO WATERHOUSE-FRIDERICHSEN




EI'KED®AAIKO AITOXTHMA

Bloodstres
Associated with
e Congenital, cyanotic
heart disease
» Infective endocarditis
2SS, bronchi-
ectasis
Frontal sinusitis #
: : Parietal lobe abscess
Y - . (common, may be
Frontal lobe / ‘ multiple)

abscess
|

L

Trauma:

» Penetrating injuries,
including surgery

» Open skull fracture

e Fracture at base of
skull l

Y

Middle ear and \ \ ; -
mastoid sinuses “ / Abscess in any location

Cerebellar and
temporal lobe
abscess




AITIOXTHMA EI'KE®AAOY

Figure 2: Abscesses in the right basal ganglia and thalamus (arrow) and the
left panetal (armrowheads) regions.




OYMATIQXH KNX: TAOODPYXIOAOI'TA

TIAVTOTE DEVTEQOYEVTG
ALUATOYEVNG OlxoTtoQi pukoBaktnowiov oto KNX

AQXIKA OXNUATIOHOS HUKQWV 0TIV (ToL Rich): unviyyeg, vmoxoguoetdeis
KOL VTTOETIEVOVUATIKEG OETELS TOV EYKEPAAOV, VWTIALOG HVEADOG

ETIAVEVEQYOTIOMON AOYw €VvOOYEVOUS (AVOTOXVETIAQKELEG) T) ETUKTNTNG
(LTTOOLTIOUOG, XTHELOODEQATTIEVTIKA/AVOTOKATAOTAATIKG, HETAUOOXELOT),
Aotpwéels [N apa, AIDS],...) duvoToaylag KUTTAQLIKTS avooiag

duvntikog 00Aog tov TNFa




OYMATIQAHX MHNIITITIX
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TOZOIMAAXMQXH: ITAGOI'ENEIA

Animals with
cysts in
tissue

Immature oocyst

)

Changing Mature ococyst
litter box ' l

Infected
raw or undercooked

Congenital infection

Sporoxysts|

Sporozoite




TOZOINAAXMQYXH ET'KE®AAOY
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Figure 6 Toxoplasma immunostaining showing many bradyzoites in
the cyst (Large Black Arrow) with small tachyzoites in the
tissue around it (Small Black Arrows) (400X).




EAONOXIA
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EAONOXIA

Asexual
blood-stage
cycle

Pf.
Pv.
Po.

72 hours Inflammatory
Pm. mediators and
cytokines
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Elevated + %
~— Circulatory pathway core body - - - Hypothalamus -~
—«€ - - Neuronal pathway temperature

TRENDS in Parasitology
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EAONOXIA EI'KE®AAOY




KPYIITOKOKKOX XTO ENY




KPYIITOKOKKQYXH ET'KE®PAAOY




KPYIITOKOKKQYXH ET'KE®PAAOY
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IOT'ENEIX AOIMQEEIX ETKEDAAOY

> INCTVOUS

Lymphocytes in subarachnoid space

Gitter cell Q




IOT'ENEIX AOIMQEEIX ET'KE®PAAOY

(a) Polio (b) CMV

Spinal cord, scattered foci in grey matter

(immunosuppressed adults)

/<< Periventricular regions (infants),

brain stem (\
A

(d) Arbovirus

Deep grey matter,
upper brain stem

(e) Herpes simplex

Temporal lobes
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IHHOAIOMYEAITIX

Effects of live, attenuated poliovirus

vaccine orally administered {OPV)

Extonsive multiplication of vaccine
strains in alimentary tract with
m&nlmq OF 10 viremia results in
ntmm of alimentary tract to

4

by
_bacurring polioviruses

Development of antibodies in blood
that can neutralize naturalty
oceurming polioviruses which may
escape barrier ol resistant
alimentary tract

Relative distribution
of neuronal lesions
in spinal and bulbar
poliomyelitis

Medulla—»

Cervical

Thoracic

— Lumbar

Paralytic residua of
spinal poliomyelitis

Multiple crippling ¢

deformities
contractures,
atrophy, severe
scoliosis and
equinovarus

Genu
recurvatum,
atrophy

of limb

Scoliosis




ErFKE®AAITIE AIIO KYTTAPOMEIAAOIO (CMV)

Cytomegalovirus

Fetuses /immunosuppressed

In utero: periventricular necrosis
and calcification, microcephaly

Morphology :

In immunosuppressed patient -
subacute encephalitis, with CMV
inclusion-bearing cells




MPOIOYXA NOAYEXTIAKH AEYKOEI'KE®AAOITIAGEIA (PML)

Pathogenesis of JC Virus

Childhood &
adolescence

‘ Lyr_n phoid
tissue
JCV ] A :

Lymphocytes

Oligodendrocyte R Immuno-
* suppression Other
(T-cell and/or lymphoid

B-cell defect) tissue

Fibrillary

Demyelination astrocyte *

Bizarre
astrocyte

- *

Oligodé‘r:ldrocyte
death

Pathocenesis of JC virus infection causing proaressive multifocal



MPOIOYXA NOAYEXTIAKH AEYKOEI'KE®AAOITIAGEIA (PML)

Multiple Sclerosis (MS)
*Natalizumab
Incidence 1/300
>24 doses: incidence 1/80
increases with # doses

Humanized monoclonal antibody (mAb)
against o, P, B, integrin; it prevents the
migration of inflammatory leukocytes into
the CNS and gut.

Humanized mAb against
CD20); it binds and destroys
B cell, causing prolonged B
cell depletion

Hematologic

Malignancies HIV

*Rituximab Incidence 1/100 Organ Transplant

Incidence 1-5/ 10e5 T Heart, Lung, & Kidney Acts by inhibiting B and
Alemtuzumab and suppression Incidence 1/10¢6 o T-cell proliferative
Humanized mAb against *Brentuximab viral factors *Mycophenolate (CellCept) responses

CD52; it eliminates T and B Incidence: rare

cells for prolonged period

Antibody-drug

conjugated and directed

against CD30
Other Underlying Diseases
Systemic Lupus Erythematosus (SLE)
Rheumatoid Arthritis (RA) Multiple agents: rare occurrence of PML
Connective Tissue Diseases (CTDs)
*Rituximab, *Efalizumab,

Uerstsinab, Tofliximab Humanized mAb against CD11; it prevents the migration of
Alemtuzumab, Inflixima

inflammatory leukocytes into the CNS (withdrawn from
European and U.S. markets in 2009)

mADb against tumor necrosis factor alpha (TNF-a)




MMPOIOYXA MMOAYEXTIAKH AEYKOEI'KE®AAOIIAGEIA (PML)




EKAHAQYEIX A.l1.D.S. XTO K.N.XZ.

EVKALQLAKEG AOLUWEELS (ATLUTTA UKOPAKTNEOW, TOEOTTAACUA, HUKNTEG)

veomAaouata (capkwua Kaposi [HHV-8], mowtomaOr -Hodgkin B
Aep(pwpa}{taKN ZQEBkl/ P ? T 5

aAdowwoels opellopeves otov HIV  (yAowopeoeyxvpatika olia kal
YLYOVTOKUTTAQA OTOV €YKEPAAO, kKevOoTOTILWwdNG pveAomabeLon)

PAQUAKEVTIKES AVTIOQATELS







AOIMQEH AIIO SARS-CoV-2 (CoViD-19)

COVID-19 infected
Nerve Cell

COVID-19 infected
Nerve Cell

7 —»Cerebrospinal Fluid (CSF)

COVID-19 infected CSF




AOIMQEH AIIO SARS-CoV-2 (CoViD-19)

CNS INVASION | RISK FACTORS

AGING

SYSTEMIC DISEASE:
HYPERINFLAMMATION

VASCULOPATHY CHRONIC COMORBID DISEASE
NEUROINFLAMMATION

POST-INFECTION REACTIONS | CHRONIC STRESS

INCREASED COVID-19 SEVERITY
NEUROLOGICAL DISTURBANCES
NEURO-PSYCHIATRIC LONG-TERM CONSEQUENCES




NOXOI AITIO PRIONS




NOXOI AITIO PRIONS

Function of Prion protein

« The PRNP gene provides instructions for making a protein
called prion protein (PrP), which is active in the brain and
several other tissues. Although the precise function of this
protein is unknown, researchers have proposed roles in
several important processes. These include the transport of
copper into cells and protection of brain cells (neurons)
from injury {neuroprotection). Studies have also suggested
a role for PrP in the formation of synapses, which are the
junctions between nerve cells (neurons) where cell-to-cell
communication occurs,

Different forms of PrP have been identified. The normal
version is often designated PrP* to distinguish it from
abnormal forms of the protein, which are generally
designated PrP*=,




NOXOI AITIO PRIONS

Proposed Structure of PrP‘ and PrP

a-helix 40% a-helix 30%
[-sheet 3% B-sheet 40%

NORMAL PRION PROTEIN [PrP) DISEASE-CAUSING PRION (PrPc)




NOXOI AITIO PRIONS

conversion
during disease

accumulation



NOXOI AITIO PRIONS

Spontaneous
Conversion

. PrP© Exogenouss':
PrP
\ -PrPSC
Nucleation .

Mutant PrP

FragmeV> — \

Recruitment

i Conversion
Aggregation

Protofibrils Oligomer

Kﬂor‘ga_ti;{




NOXOI AITIO PRIONS

TABLE 18.2

PRION DISEASES IN NONHUMAN MAMMALS

Discase Abbreviation Animal Hosts

Scrapie S¢ Sheep, goat

Iransmissible mink Mink
encephalopathy

Bovine \pnnglfnrm Carttle
encephalopathy

Chronic wasting Mule deer, elk,

th\('.\\(' MoOoOse

Feline spongiform SE Cats
encephalopathy

Exotic ungulate UE Nyala, greater kudu
encephalopathy




NOXOI AITIO PRIONS

TABLE 18.1

PRION DISEASES IN HUMANS

Class Discasc Abbreviation

Sporadic Sporadic Jakob-Creutzfeldr sJCD

Lli\(nl\c

Fatal insomnia sFI

Variably protcasce-sensitive VPSPr
prionopathy

Genertic Genetic Jakob-Creutzfeldre gJCD

Discasc
Gerstmann-Straussler-Schemnker (:SS
Fatal famihal insomma FFI

Acquired latrogenic Jakob-Creutzfeldr JCD

tll\(ﬂl\('
Vanant Jakob-Creutzfeldr discase viCD
Kuru Kuru




NOXOI AIIO PRIONS

Kuru

Sporadic Creutzfeldt-Jakob
lisease (sCJD)

ITatrogenic CID

yenetic CID
Variant CJID (vCJID)

erstmann-Straussler-
Scheinker (GSS)

Fatal famihial insomnia (FFI)

Sporadic fatal insomnia (or
sCJD, MM2 thalamic type)
Variable proteinase-sensitive
proteinopathy (VPSPr)
Scrapie

BSE

I'ransmissible mink
>ncephalopathy (TME)
“hronic wasting disease

(CWD)

Feline spongiform
ncephalopathy

Exotic ungulate
>ncephalopathy

Human

Human
Human
Human
Human
Human
Human
Human
Human

Sheep
Cattle
Mink

Mule.
deer, elk

Cats

Nyala,
oryx, kudu

fechanism

Cannibalism

Spontaneous PrP¢ to PrP* conversion or somatic
mutation

Infection from prion-containing material, e.g.,
dura mater, cadaveric-derived growth hormone,
blood transfusion

Mutations in the PrP gene

Infection from bovine spongiform
encephalopathy (BSE)

Mutations in the PrP gene

D 178N mutation in the PrP gene, with M129
polymorphism

Spontaneous PrP¢ to PrP* conversion or somatic
mutation

Spontaneous PrP¢ to PrP® conversion or somatic
mutation

Infection in susceptible sheep
Infecuon from contaminated food

Infection from sheep or cattle in food

Fecal/oral/aerosol routes of infection from other
affected cervids: arose spontaneously or possibly
from a scrapie source

Infection from BSE-contaminated food

Infection from BSE-contaminated food




NOXOI AITIO PRIONS

——» Established route of infection

-===» Potential route of infection

Intracranial

Corneal grafts

Ingestion ————>

Intramuscular

Intravenous

Nature Reviews | Immunology




NOXOI AITIO PRIONS

I:?' Sites of prion replication
— Sites of prion transport

Lymphoid system

Peripheral nerves

Appendix

.__I.._,___: " Peyer's patches

Nature Reviews | Microbiology
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NOXOI AITIO PRIONS

Brain biopsy CSF RT-QuIC
Vacuolated empty Elevated levels of Detection of PrP*
spaces in the protein 14-3-3
neuropil, neuronal
loss, and gliosis

A |

MRI Blood
Periodic sharp-and- Abnormally high signal in Elevated levels of
slow-wave complexes the basal ganglia, thalamus, tau, NfL, PrP
and cortical areas




NOXOI AITIO PRIONS

Genetic C)JD Sporadic CJD Variant C)D

Brain biopsy

PrP“P detection by
immunohistochemistry
and immunoblotting

Olfactory mucosa 4 ) T
brushing 5 ’ Tonsil biopsy
RT-QulC assay &= § PrP“P" detection by

immunoblotting

Cerebrospinal fluid
RT-QulC

Blood
; | ~ y ELISA (PrP“®
Blood enriched using
PRNP [ =0 A= W | stainless steel
sequencing 3 NSLEFN | powder)

Urine
PMCA

Muscle and
lymphoreticular

Muscle and : 4
tissues

lymphoreticular tissues™

Nature Reviews | Neu




NEYPOEK®YAIXTIKA NOXHMATA

AVTOTEANG opdda voonudtmv KN

TPOGPOAT KUPIWE VELPOV®YV UE GALOTE GAAN EVTOTIGT], GUUUETPIKY
KOl ALLLPOTEPOTAELPN

EVIOTE OKOYEVT 1] KANPOVOULKAL

LEPTKMC YVMOGTNG ottomafoyeveiog

OYl AOLUMOOVLS, OYYEWKNG, OVOGLOKNG, TOEIKNG M UETOPOMKNC
nofoyeveiog

ETEPOYEVNC OUAON, OPLOUEVO TEMG WEAN TNG OMOlOG KATATACGOVTOL
TAEOV GE GAAEC OUAOEC AOY® OLELKPIVIGEMS NG artiomafoyeveiog
avtov (A.x. vocog Creutzfeldt — Jakob)




NEYPOEK®YAIXTIKA NOXHMATA

ANATOMIKH TAZEINOMHXH

owayvra (vocog Alzheimer)

nolvevetyuetikd | molveotioxd (ENOLOYEPLPOTOPEYKEPUAIOKY|
ATPOPIa: TOPEYKEPAAOQ, YEQPLPX, TVPNVOS KAT® EAATNG)
ocvoTyuatikd (TAoyio ULOTPOPIKY] GKANPLVGOT): KIVNTIKOL VELPWOVEC
EYKEPAATKOV PAO10V Kol TPocHinv KepdTOV vOTIOiOV LVEAOD)




NEYPOEK®YAIXTIKA NOXHMATA

MOPIAKH TAZEINOMHXH

nafnoelsc  TOV  WPOTEIVHS. AVOUOA  QOCQOPLAI®MGCT Ko
EVOOKLTTAPLOG  ABpoton  TOw  TPOTEIVNG  UIKPOSOANVICK®V
(xpopocoua 17): vosog Alzheimer, voécog Pick.

TAONGEIS a-GVVOVKAEIVYGS. €VOOKLTTAPLOGC GOPOIoT) 0-CUVOVKAEIVNC
(TPOGLVORTIKY, OVELPWVIKN  emKowwvia, 40921.2-22); vococ
Parkinson, dvoio pe mopovcio copatiov Lewy, ToAVGUGTNUOTIKN
aTPOPia.

noOnoels ue emavainyy TPIvovkieotidiwv. yopesiow Huntington,
ata&ia Friedreich.




NOXOX ALZHEIMER

Alois Alzheimer (1864 - 1915)

Uber eine eigenartige Erkrankung der Hirnrinde. Allgemeine
Zentralblatt fiir Psychiatrie 1907; 64: 146-148 (Auguste D., 51 etcv)

. '¢‘| /
) ) »\ \ 3
sAlzheime Auguste D -
3o 5t 4 "_ "A}..
» 1 - —~




NOXOX ALZHEIMER

~ 10% > 65 gtov, = 30% > 80 ctov

oLyvoTEPO VITOGTPp®UE avoiog (=70%) (dvola ayyEIOKNG OUTIOAOYING:
~ 20%, dvola ne copdtio Lewy: <10%)

4° guyvotepo aitio avartov otic H.ILA. (dekaetio Tov *70)

Rita Hayworth, Annie Girardot, Ronald Reagan, Juliana of
Netherlands, ...




NOXOX ALZHEIMER

TPOTOVGA EKTTTMOT] EYKEPAUAKMOV AEITOVPYLOV (1OTMC LUVIUT, YVOOTIKEG
AEITOVPYIEQ), EVIOTE EKONAMGT) LE KOTAOAIYN

ocvvnfm¢ > 50 etov (dtopa pue cvvopopo Down: 100% oe dropa > 30
ETAOV, KANPOVOUKES LOPPES: GE VEMTEPT NALKIN)

mifovy (KAMviK) cvuntouatoAoyia), pefaio (aveLPESN 1GTOAOYIKOV
aAlolwoe®V € Proyia 1 vekpotoun)

aitio Oavatov: Ppoyyomvevpovia, TVELUOVIKY] EUPOAN, EYKEQAAIKESG
QLLOPPOYLES




NOXOX ALZHEIMER

JAMA Neurology | Original Investigation

Diagnostic Accuracy of a Plasma Phosphorylated Tau 217 Immunoassay
for Alzheimer Disease Pathology

Nicholas ). Ashton, PhD; Wagner S. Brum; Guglielmo Di Molfetta, MSc; Andrea L. Benedet, PhD; Burak Arslan, MD;
Erin Jonaitis, PhD; Rebecca E. Langhough, PhD; Karly Cody, PhD; Rachael Wilson, PhD; Cynthia M. Carlsson, PhD;
Eugeen Vanmechelen, PhD; Laia Montoliu-Gaya, PhD; Juan Lantero-Rodriguez, PhD; Nesrine Rahmouni, MSc;
Cecile Tissot, PhD; Jenna Stevenson, PhD; Stijn Servaes, PhD; Joseph Therriault, PhD; Tharick Pascoal, MD, PhD;
Alberto Lled, MD, PhD; Daniel Alcolea, MD, PhD; Juan Fortea, MD, PhD; Pedro Rosa-Neto, MD, PhD;

Sterling Johnson, MD, PhD; Andreas Jeromin, PhD; Kaj Blennow, MD, PhD; Henrik Zetterberg, MD, PhD

CONCLUSIONS AND RELEVANCE This study found that a commercially available plasma
p-tau217 immunoassay accurately identified biological AD, comparable with results using CSF
biomarkers, with reproducible cut-offs across cohorts. It detected longitudinal changes,
including at the preclinical stage.

JAMA Neurol. doi:1
Published online January 22, 2024.







NOXOX ALZHEIMER

aTpo@io EMK®V EAOL0V, S1IEVPLVOT] AHVLAAK®V

evamofeon apLAOEIOOVE 6 apTNPiec UNviyymv Kot eAoo0 (koykopiliky oyyeiomalesio
IavteAaxn: Un type particulier d’ angiopathie sénile du systeme nerveux central, [’
angiopathie congophile. Monatschrift fiir Psychiatrie & Neurologie 1954; 128: 219-256)
vepovtikes (senile) mAaxeg: dwop. 50-100 pum, kévrpo opUVLAOEBOVE, TEPLPEPELD. LE
OVOTPOPIKEG VELPIKEG amoAnEels, apyvpdpirec (Bielschowsky) 1 ypodoeilg apvroeldong
(epvBpd Koyko): 10im¢ PpeyHatoiviakn yopa, WImOKOUITOS, OUUYOOAT

APYLPOPILOL VEVPOIVIOIOKOL TAOKOL. EVOOKVLTTAPIEG 0BPOoicElC LEVYDV EAMKOEDDV VIdIWOV
owap. 10 nm

KOKKLOKEVOTOTIWONS ekpDAion SIMCOWICZ: BocedPIAa KOKKIOL GE VEVPOVES AUU®VEIOD
KEPATOG

EKAEKTIKT] OTOAELD VELPOVAOV: Pacikog mupnvac Meynert (uvnun), vrouélac TOTOS Kot
paen YeELPOG (KaTaOAyY™M)




NOXOX ALZHEIMER

IIPO2OXH!

OAEC Ol 1GTOAOYIKEG UALOIMGEIC AMOVTOVV, GE UIKPOTEPO
aplOud Kol GE TEPLOPICUEVI] E£KTOON, OE EYKEPAAOVLC
NAKIOUEVOV  OTOU®V  YOPIC KAIVIKY] CUUTTOUOTOAOYIO
(kAivikog ovoyetiouog!)
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NOXOX ALZHEIMER

wpoopoun  mpwteivy  f-auviosidove  (APP)  (21911.2-921): dwtapoyn
KatofoAopov — apvroewwoyova mentioww AP, 1 AP, — ocvocopevon —
TOAVUEPIGUOG — evamdBeom mEPLE ayyeimv Kot 6 AMOANEELS VELPAEOVDV
novouepéc AP mentioto — veupoToLikd — AmOTTMOGT) VEVPOV®V

uetaAddéelc ota yovidw mpooevidivye 1 (14924.3) xau 2 (1931-942):
oLVEVOLUO. oekpeTaons y — ovoompevon AP memTdiov — KAHPOVOUIKES
noppéc Alzheimer

uetadraelg yovidiov APP 1 tpioopia 21 (cvvopouo Down): cucscmpevon A
TENTIO10V

AVOUOAT] QOGEOPVAI®OT TaD TPWTEIVHS KLTTOPOCKEAETOD VELPOVOYV —
VELPOIVIOIOKOT TAOKOL

arorimonpwteivy APOE (amoxkodn AP memtdiov): aiiniopopeog €4 —
ovompayio amokoudne eEmkvttapiov AP mentidiov — 1 emintwon Alzheimer




EI' KEOQAAIKEYX AMYAOEIAQYXEIX

vocog Alzheimer (APP)

cvuvopopo Down (APP)

OTOPOOTKN EYKEPAMKT] OULAOELOIKT| aryyelomdOeia (APP)

KANPOVOLUKT] EYKEPUAIKT alpoppayion pe auvAogidmor, OAAavOKOC
Ko DAapovotkoc tomotl (APP)

KANPOVOLUKT] EYKEPOAIKN octpoppayion pe opvrogidmon, Ioilavotkoc
tomoc (cystatin C)




2YMBOAH TOY HTAOGOAOI'OANATOMOY

PATHOILOGY

«Kokol paptupec avBpwmololv opOaApol kat wta, BapBapouc
VOOLC EXOVTWV))

'HpakAettog, lNept tod ravrog, 1V
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